The CFP10/ESAT6 complex of Mycobacterium tuberculosis may function as a regulator of macrophage cell death at different stages of tuberculosis infection.
Tuberculosis is a human disease caused by infection with Mycobacterium tuberculosis. M. tuberculosis (Mtb) is a facultative intracellular pathogen. The alveolar macrophages provide a critical niche for the intracellular pathogen. It has been shown that virulent strains mycobacteria (Mtb-H37Rv, Mycobacterium bovis) induce less apoptosis in host macrophage than avirulent mycobacteria strains (Bacillus Calmette-Guérin, H37Ra). Comparative genomics analysis has revealed that the region of difference (RD1) of M. tuberculosis is absent from all strains of Bacillus Calmette-Guérin (BCG). On the contrary, it presents in all virulent strains of M. tuberculosis and M. bovis. The culture filtrate protein 10 (CFP10) and early secretory antigenic target protein 6 (ESAT6) are encoded by RD1 genes Rv3874 and Rv3875, respectively. Recent studies indicated that the CFP10 and ESAT6 played an important role in M. tuberculosis virulence. It has been shown that incorporation of the RD1 region into BCG to restore the expression of CFP10 and ESAT6 leads to increasing the virulence and immunogenicity of bacterium. On the contrary, deletion of the genes encoding CFP10 and ESAT6 from the virulent M. bovis strain results in attenuation of virulence. Meanwhile, several studies showed that CFP10 and ESAT6 could inhibit and/or promote the production of tumor necrosis factor α (TNF-α) from macrophages. Furthermore, TNF-α can induce apoptosis and necrosis of infected macrophages in tuberculosis. Considering above results, we hypothesize that the CFP10 and ESAT6 may be involved in the virulence of Mycobacterium through modulating macrophage cell death.